mzu. mxu, f£ytmmi$Mftft.TSjE&%L\ (pedot) /n^mmm&mm 

R • G • BO&fecTM >^7 tzJ: D A°^— — >^TS ^ £T\ g^7t^;i^^7^— E 
LfVHX^ljgf§^« #HfW 1 0 - 1 2 3 7 7^^fg^4#M¥ 10-1 
5 3 9 6 7-5§^$B^^$nTV>£ 0 

( R) x M (G), W (B) K*fjftbT, *fel:Mt5fiELif (^ifMi) 

x^m^^n^^<, iM£*M-r&^ i^ww^iELif 

&»imX&Z>o f lt« ±fSCDj;-s)(C3fe(DW^EL^^^^iJfflLT^^-^^ 

msh(Dta^fmm'v$>nu, &£?&*>7-r h > x&mwr z> z. tux^ & 
<D<D, r • g • Bmxmmtn<Dmm'£ikW'&&mtez>fz&. &&(Dummt\z 
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ft JiMfr f~ ck <5 feS A 7 > 7. £ (C z. t & Wig -5 o 
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m&^tfmb^^mytmmz&tmx, Mtzmfemmoi^ytmmz&tf&mm 
^Kft&omm&ik&mmr&mj&zmmx^ 

m&4\:m&^<D±%umytmmz&tii*zz\t&Tgz>(Dx*. m^mzmm^ 
itf)^\^xhm^mm(D%ytmm^T(D^it^m^mmizr^z\t^T^, mm. 
m m (DmytmoL \z & & > x £ — ^ \z$k~D z\ t & pjfg \z & . 

*fgBJ©fg2<7)*i1im, i^fgIt*ot> ±K©^^#:^a^se<hb 

z\<Dmm\z&tu$, *mwxte. mm^it^^cxh^Bt^mtrnxm^ 
mum^yt¥mw&'&z>z\ t&x^% 0 

z\<Dmm\z&m£, *mmxtz, mmmtft^vxh&m^mKmxm^vi 
mt^^twcD^m^mxh-ox, mfemmvmytmmz&rt&mt^yt&WiO) 

zommzjztitt. mi£mm(D&ytmmz&tfzftytft&<Dmm&ik&m&i' 

x^mmm<D^^mx(D^it^m^nm\z-r^z.h^x^. m.m.mm<of& 
y£mmz&z&m/*7>7,*— j miz&~Dz\£tfnjmizt£:z> e 

mrz>m&, ^itmmnm^rc^itmmmm^z^x^ mimmmmv^yt 
mziz&^xmtmK&'Vkomm&itizmrj^x. Mtttjimsfcoimzzmm 

z\(Dm^. m^itm(D^m^iz]±mLxmm^it(Dm^^^^^^m^:mm 

3 



04(1 7 h U **S!#*8E LS*©HIKBIT*a. 

EI 6 A~EI 6 Dfct, fiE LS«©«ai^*Si^'r*fc«)OlttWBIT**. 
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3 F v h&imm£^%z£\z£Vti7-m^&*SmtLrzmmELmW m% 

(w, i mmmm) 

Elite, ELMm^m (^V\WXMjggS) ^^^T^>M^^S (-f>^^x 

>y hse) 3 o <DMmw<£?vMmmm~c$>z> 0 iigi3ott t^T^fe^** 
*fo.-y h 2 4^^zsm2^m^i 6tt, fn-en^-^ 3 2±i:ti$nt 

tt^nX^D, L*fef2iifgl6(l ^-X 3 2 <£>t££&3 2 AtC&^TlX 
DttttbtlTt^c I2ilfg 1 6 ©X$ft^|^«, ^lS«)^3 4©Ytt^ 
ft£«m3£T£;£ft-r$>3 0 Y^«<-X 3 2 <2) hupB 3 2 B <MtgG3 2 A^fttC 

ifg3 4©X7-f^-4 2(t ^Hl/-;H0l:»oT, Y$4^(^^^»jL 
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Kiffilt^SOWn^iiaO, f-^H60^4 6A^IL 
tcte, -f >^>?xy h'Sy F 2 OrtH- "5 £ Witt blT"£ (^1lP±tB) 

^2iifg 1 6 te, £ft 1 6 Afd@^£*l7c3^A 1 6 B^bT^D> H 

te, -0^lRlt»oTigtebT^— ^;U4 6 Sr-f >^>y^X ClHltefiJOtBL-) 

^>^yi7hA7F2 0(l iifit^^tUT0 : e-^ 6 2 ) 6 4, 
6 6, 6 8 SWUT^5. — ^ 6 2 &fp»t*n«, -f >^ s; x y h *\ y F 2 0 

6 6 Zftm-tZt. O^yx7hA7F20H X «HH 0 CD r 77 
LT&eft8&BjfigT&5. t-^eS^ltSt. ^>^yi7hA7F2 0 
te, Z<ft|sI0©a^|Rjtcg»ibTfia^8e>BJtETa&S. 

£ CO 110^>^yx7hA7F20(i, X7^^-6 OC^^T, 

nJflET&tK -f >i7yi7 b*\y F 2 0 >^n±ffi®2 0 P te, 7-7*^4 6 

&4o> -f > ^ y i 7 h a 7 F 2 0 © i' > 7 tt tB I 2 0 P l: , -tn-^nj&W 
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z\z\t, < >^vx^/ f 2 o <ommm\z~D^T. 02 a~0 2 c&#hb 

rf >#>*xy h'Ny H 2 Ote, tfXl/jSH 1 (EEM^) ^fflt^Tc^ 

7 .F"eSD, 02 A{C^T£5lC^;/ F##:9 0(D<>^n±m®2 0 Pl'te, it 

icoyx;i/9 lWM^nx^i). z\n^<D/ X)U9 1 tc*f LT^-n-^ntfxy 

EI 2 B(3^T=fc-9^kfxy^^9 2 fct, y x;i/9 1 t>r >^9 3 cmit 

X7tf 9 2 fC*fL-T0 2 C\Z^TJ:o\ZWtonj£Vh&mwTZ> Z\£-C\ 0 2 
4>CD (a), (b) RZS (c) tC^T£5SCbT\ tfxVSl^ 9 2 £^frlQ^ftlC 
fri^tS^tT, < >^^^PJ±LT0f^*©^^ (-0?m) 9 9^/X;i/9 
1 /0^n±ffi£i±£J;5 (;:£i:oT^£ 0 £ tl 6 t°l7if 9 2 OiEftb. m*>-0? 
S/m y h'Sy H 2 0 d> tttbfci* ^MbfSgSS£LTMiJiPS«2 5 (0 

i&m) iz& vfflffl-zn&o 

K 2 0 CD / X)Ufi* , 5 0 0 0?M©^>^I^§tt5. If^ffS, u©50 
0 OiBa>f >-*ii&<0fig£ 5 0 0 OTfiJ^dt^ct 0, -Y>^m^cDfi*£« 

itmmifiT—'X & 4 6cotfj«'j^e>*«2 &'mi&m^WLZ a<dj—-X)\,a 6 

$n^>o fLT, t-^4 4»LT, S1S2 ©^M^Y$ft^|^(cMfT(C^^ 
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mz&wfcsb-zsnzo fit, mfeffiwt (t^©-r >?m<Dm <D0±&&no o 
^tuz^v, m^-^mt. tct7Lt£5 o o oio^ >^om«£it$jbT> -r> 
?mimmtz<o<Dmm*§m-tz>o fit, ^>^m<DimmrzD(Dmm^& 

ilIE(ciKae>£„ 

>^I© 1 iK^fc 0 ©m«^31IE&i§'£rKte, M 2 #f}| 1 &W)^& 3 4 J: 

0/^fg2*»^I£l 6 K£«9 X$S^[^(3iiS^»jLT'fiB^^$n^o f IT, 

< >#vx-/ h'Sy H 2 0 te> ^UPttBxU 75 2 {C^LT^y x;i/7&^-r >^7 
£^Hin±tit}bfc^l3, lI2l:)[iLTYi^[S](;ta^iLT S« 
2/OH >*7z?3Ly b^y H2 0 (CttLTY;#ft(Cf£ftT£)>$'HSPI£S2 5 

< >^a:y h^j/ F 2 0 t.mm.2 t <D — EOfg^KjT^TT^ £ , -f 
aiy h^y K2 0^M2C^LTXi^[S](:F^iXf7 7^ib > -eott, 

»iS2^-r >^yi^ h 2 o izMi^x^m-r^miz^ >^^ntia-r^ 0 ^ 

®&mT^i4, mmmm (mm) m, «eli (tiEL*f) £^t* 
msi i o, m^-^wtLxommi 2, R^±^3#^jii^«eufct# 
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t«c(3iS^J$tlT43D, #^-^£ff flIAfcf, (R)> life (G), 

#fe (b) ©^fe{cM^-r-s®*^^A^0r^©@E^JTM^c &mmmmA\zit. 
mmnmi 1 l^sea^n, ^oiaGticteif^mi 3 2, ti^i 3 3, 

$nx*3 0> T-r ^ x^>-t^^(Ccfc D^^fj^n^o i>f±a^3b 

# ^x^js#^£>&d> s«2 ^it±s«3 b tmiitmm&ftisxmK) 

3£m-?z>J5fa\zmtfz>m%ti<Dm^m 1 3 2 m^m 132 tcM^MD^if m 
1 3 3 £j&*iB*ft3nTv>£. sfc, ^4^131^^11^1320^ 

£££ ±8BH#«« A tfJIMfc 3 tltt^o 

fg-§-«ll 3 2 i/7M/'^, l/^;Ui>^^, tf^7'T>X 

^T^p^X-T •j/^S'&tr^— ^ffi9K»lHlK 1 0 3 tfi&tirznT^Zo j£ 
1 3 1 \Zte. 1/7 h U^^^RtJt^^^^^^Sr^tr^SEfiiJKi&lHlK 10 4 

BfSHfg«A^». t£M1 3 1 ^IT^Si^-httllcM^ns^ 
-f 7f >^ffl©^ 1 cDiUM h 7 >i?77 123t, JKDSSBI h 7>i?7>& 1 2 3 
^LTifil 3 2^£>#t|$£n&®^f^£^T£{£f#^*l 35t, § 
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2«h7>yX^ 1 2 4 ^CD^Mh^>> 5 X^ 1 2 4^lTlHil 

3 3i:flWi:giUfei:ti:iigii 3 3*^lit»tWtfiliii 

i i (mm) t, mmnmi 1 ltnmnmi 2 (£&) ioppmc&^jA^n^ 

till 1 0tri^6tlT^§„ iiillOtt, tiELifilt^i 

jr>tt£z>zi, ^(Dt^om 1 3 2 (Dn&tfu&^m 1 3 5 Ki^^n, c: 

<D{£j#^*l 3 5 ©^lU^CT, i20llh7>yX^ 1 2 4©^ffl^^^ 
Sfc, ^2 0fih7>yX^ 1 2 4©ft^^^LTiil^ 13 3 

^eiiiii 1 1 tcm^/»n, $ zizmmm 1 1 o^jiDT^ftmMi 2(1^ 
m) izmmmMn&o fix, ^©^©^m^ct* atgei 1 o^m^t 

m 5 te>±f2Wtl§E LSI 1 ^*3^^^^M^©^®«ifi^M^;b/iEIT^^„ 
^<7)E15^te#fi (RK life (G), Wfe (B) <D&&\zttfoTZ> 3rD(D\®mm 

tisi 1 o^^^^nrc^^^^i 1, win 2m\r&mmznTmj&2 

tlTV^o ^0tiELgflT«, ^t^S 1 1 07)^*1S2#J^^b^7t^\ 
mmm^ 1 4M1I2 £3S5ibTM2 ©Til (»'J^#J) {;: til #t 2 *l £ £ 

chfetc, imsi 1 of)^mu2<DKi$m\zmvtiytmmm 1 2{cj:uM^$n 

T, TOU^l 4&££S4&2 £MLT»*£2 ©T#J (»JJ##J) ^OHtt^n 

1 4 Kte, H2±t:->U 3>^^^e>7^^>Tit!i^MM2 c tflf& 
J&Zn, u©T1W2 c±l:» B B yU3>/i^/c!:§ftt©¥«#l 1 4 1 

i 4 i bfimmmp^*>n%&^z<kK>Bf&i5tiT^z>o p$m 

4 tc«> rm^mm2 c j&zs^mfam i 4 i ^mommtzf - bmmm 142^ 
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JM£n. y-hJ6tI14 2±(I«Al, Mo, Ta, Ti, wmfrZfc&f 
-MI143 (j££*SQ &Bf&2ft. y-Mil4 3M>-hiiI14 

2 ±\zitmmr^m i mmmmm i 44 a i^2iriMi 4 4 b^i^^nt 

y — 1 4 3 1 4 1 (D^-^^)imm 14 1c 

BKtgtf ^tlTl^o f&l, i2ir B 1Ml44a, 14 4b£M3ib 

T« *iffil4 10V-X« FH >M14 1 a, 1 4 1 b i^tl^* tilled 
>d?^ h^-;i/ 1 4 5, 1 4 6 ^7M£*iT^£ 0 
fit, ^2IfMI14 4b±Ctl ITOf^f)^l.lH^WtIl 

i ifimm<Dmmz^?--->tf-£nTftmzn, — h^— ;n 4 

1 4 6 /^m^n 133 \zmm^nx^^ 0 

©iih7>yx^i2 3«$im^„ iEigsm^i4^«, mm 

VTz^W^mi 3 5S.tXX-f 7f>^fflOlIh7>yX5' 12 4 fcM^tlt 

fSftm^i ltt, if itoliiiimili i i ±©«-^f-^S$n7tafg)l 1 1 0 

ngf£« 1 i o iwi±cDr^i5£nT£-$it£ji i i o ^K®-r^)/t>^^ i 1 2 

LT«J&£tlT^£offlig» 1 1 0±&CtelMl 2^ISg$nTV^o 

^Ttm^T-^^wtiE iiiim, 1112, Rzsmmmiio 

z.z.x\ mmnmiiiit. iToiaoM^nx^o, ^mnmmmiz/^ 
^-->^^nTf^$nT^i>„ u©iiiii 1 1 (Dmzit. 50 — 200 

1 2 a (fg 1 A>i7f) £S«2^£f|gnTftBT£Wf$^A>^jl 1 1 2 b (i 
2/t>^S) i«$tl«$nT^I., »A>^11 1 2alt #lx. 
fcT, S i 0 2 , T i 0 2 ^0«#^^^/j:^)c t»A>^Il 1 2 b 
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mmmi 1 o«, ®mh i 1 ±\zmmznr£mftmm&£vx<DiEjimm 
m OEiL&A/mmm) noat, lEummmi 1 o a±\zmmvxm^n 

IE?L$iiM® HOatt, IE?L£MELB 1 1 0 bCftA tSMS: 
WfS t <hfetc,iE?L*iE?L*ftMe 1 1 0 a rtlflJ^* V>Tf&jitT5ttl^£Wr5. 
^CD£5&IE?L$§ij£g 1 1 0 a^liiil 1 1 iW^ELJi 1 1 0 bO^Ci 
ttS££K:<fc D,ME LI 1 1 0 b(D^^^%^^^©^^#'l4^[^_h-r^c 
tlELll 10bm 1 1 0 a ^ ££A£n*:IE?L<>:, It 

^<d* u ^2- ^ x >mmw t # u x ^ i/ >x ;u3js >^©^#j &m u £ £ £ a* 

fiELl HObH (R) i:Mt§#MiELll lObl, ft 

(G) C^t^iMiELll 1 0b2, RZtn& (B) iZ^T^W^ 
tiELll 1 0 b 3 (D&ytlfc&mm&EiWZ&teZ 3Umfr*>teQ s &«E 
Llll0bl~110b3 ^m^O@3?iJ (fllAfcfX h 7-f TISS^nT 

^s. wm\z"D\,*T *ii©iitn #MiELii 

1 0 b lWiMiELil 1 0 b 2 KBMrTSIETLf&jii/I HOal, 11 
0a2H tMiELl 1 1 0 b 3 \zmmt ZiEJimmm 110a3J;t)t)l 

^gCgi;!, fiELll 1 OaCl (ill 2 M) ClfaAi^ 
ML, ^nfc^&TflNiJg 1 1 0 fcLTfcJ:^. tfftAItt> III 2j&>£ 

tiELi iio b^(Dm^<D&A&femi£^&'i9Lm*m^&^(Dx&r) , 
e»ti5TOibT, u^^A+y u /-;i/f&#i^©&©£m>T mm 

te\ Li, N a , K , Rb, Cs, Mg, Ca, Sr, B a , La, Ce, P r , 
Nd, Pm, Sm, Eu, G d > Tb> Dy, Ho, Er, Tm, Yb, L u 
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& (-T >^>?x^ h&) tCioTtlELil 1 0 b 3 (^P±{±1T§^ tCiot 

1 1 1 tt^zu-Dxmmm i i ofdmsft^^t-r^S'j^m^-To 2«u 

U^A (Li) -r^->^M7tT#^fcCDi LT, ^JTIWJky^Al 1 2 a 
i7JR-^7All 2bi^ai$tlTl^$nT^§o Z\(Dt%, 5£ytm\Zfc 

<d mm \z \tttmm^i& ^ t> © £ is # & ^ t $m £ t- < , ;i j^iuc & 
^T^^Tte i i o b^asH^t-T^ji i i o b izm^&tZA-t&'&m&g: 

fcto iJJI/y^All 2a«Jl^tt, #J;U;f 2 ~ 5 0 n m(Di5H7W * L * 
fc, 7JR-^AH2b(i, fiELil 1 0b^e>^l^€lS2fiiJCS 
It^li^fe^T, A 1 fHHOftls Agl, A 1 i:AgC0tll^^f>^§^i:^ 
£LV> 0 ^(Djp^tt, WAtf 1 0 0- 1 0 0 OnmOffiTOSbK 1L 

i:7JR-^Al±cs io, Si0 2> s i £ft3MBSitffl©^if s 

^a (ca) zmrnvtzfiK jj)iis*y&izm.7£-?&z\£u<. Mg, ai^i^ 

j^±cDti/$T«, ^-iii*M^{3fe^T«, s«2«^, (mm) 1 

i i , jEiimmm noa, tiELi 1 1 o bRzsmm 1 2 (DjiiMtc^s^tiT 

f LT, £©£5JCfll^£n7tWliELI£gl tc43^T«, &£©W*!E 
LillO bT«« &@ 1 2 ©#;1/>"^AJB 1 2 a^tiELl 110b (Cfi^ 
CilTtiELll 1 0 bt'm^^aAT^tSf'J^^^To 
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Z^ZS^m^ffi 1 4 . A*>#SB112 (fM/O^ll 12 a, *M#JA*> 
^1112 b)> R^lSiti 1 1 1 7^TTi;iJM£nT^§fc<7)<hT&o 

^ & n tz o m t p 2 n fc o r ^ . 

1 0 a £7M-T£o 

>^vx7 hA^H2 0 IE?L^U3llS 1 1 0 a <Z)*ffi£^#-r £8a/&#K 

zitmv. -r >>?vx.y v^v y 2 0 ©»tmy x;u&» A*>^g&i 1 2 ©Bunas 

F^fiBT^ilimM 1 1 1 K*hRjSi3\ F 2 0 iSS2 <h i± 
EDOT) f©^U^7i>ii#:i*U75 1 l/>7M>i (PSS) ^© 

it, Mz.&. -f y Xn \Z)V7)iu—)v (i pa), y;i/-r;i/y^y-;i/, r-X^ 

D7^h>> N-^fJHfD'JK> (NMP)> 1, 3 2 5^*y 
U>V> (DM I) ]Rtf-?-©g§i!*#\ h-^X-fe^- K X^;i/# )l¥b 

J: 0 A^W^ifsa^cDm^i: L/TU, P EDOT : PS S (P EDOT 

/P SS= 1 : 2 0): 1 2. 5 2fifi%» P S S : 1 . 4 4fi»%, I P A : 1 
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0M&%. NMP : 2 7 . 4 8ii%, DM I : 5 0 MM% CO CO 5. 
ffi^^CDfeS«2~2 0 P sIS^ffSK, #l:4~l 5cPsgg^ 

&WZJfoVTiE1Lttmm 1 1 0 aC0ff£2r^AT^£. H7tC, Sficofe^£C 

1 E&M&lCT (0. 3 3, 0. 3 3) t LfcS^OR • G • Bfnfno^ 

mmm^^To z.<Dmiz7jk^nz>£o\z, m%.&&&nm\zT 1 5 0 c d/m 2 

©»&£&Sfc«>fctt, ^fe ; 3 1 4 c d/m\ life ; 6 2 9 c d/m 2 , Hfe ; 

2 0 9 c d/m 2 ©»^nf n^c^§, &m&<Mz<k v a&mm 

\ZT 10 0c d/m 2 b^#btl^:< J&ofe^^fi, *fe ; 2 0 9 c d/m\ fit 
fi;419c d/m 2 , iffe ; 1 3 9 c d /m 2 ©ffft^ft-^tt&SKfcS. o 
SO, 6fej««> W*»EL^atC##TSSEES±tf5^iTjiSB#^btC^]i£> 

rji£t&&7^\ *«7-r h^^yx&m&T&fcibizteR • g • B^n^n©fi© 
m 8 (c, ^fe»c*fjts-rsiE?L«&2is i i o a i ~ i i o a 3 (Dwz tmm&it 

tomffiZ^-?, ZWmiZ^-gfL&^olZ, [wj — C0JP£ CCTtt 7 0 nm) T 
lETLIfciilJl 110al~110a3 £Jg/£L&*§£\ ^feCO^tJ^^fiilfetC 
JttfcLT;*:#Vi. Tt£fr>%, W\ CJ¥$ CDIE?LI»i^lS 110al~110a3 Srffl 
^TfiELll 1 0 b 1 - 1 1 0 b 3 S^S-frfc*^, Wfe/^K^fr 3 

7>X^y7htail<!:l^§. iinsc*fLT, »feC0IE?L$iijlJl 1 1 0 a 3 CO 
gtJ¥£7 0 nmtC&Htbo^, (ffi5£«gi©fgfti|M£) C0SSB#9?fc 

£fflSE-f ^fec0IE?L$ii5£)l 1 10a 1 ^£K,31feC0IE?L$gii§Jf 1 10a 

2coi#iJP£5 0 nmini. #fe&cmfeC0#ft;7^ig < fc 0 #fW<gT-r § £ 

r • g • B<Dmm&4ktf\s\ffiiztsLK> . 7 ^-vzo&mn? > X 

&—felz-t2>z\t&x*%Z> 0 #fe&us#feco#ifrte{£TT&&coco, iffe 

C0#^(3^^-&^fctt^C0T\ *4HEL=ggl ibTCO^^fd^S^R^-TfcCO 



15 



tot, jEiimmmmj&xmz&^Tte, i«t2 5^t:xy$f 9201 
W]*mm'tz>ztiz& o> mmwizn&viEiLmmm 1 1 0 a 3 (Dmm^i 0 n 

m, m&<DjE?immm 110a 10mffS:^€LCDiE?Lliiill® l l 0 a 2 (DWkM 

m@ 1 1 1 ±iZiEnmmm noai-noa3 & : mj&-?z>o 

(WiELlMlg) 

(Dmmmmi 1 i±iz. tMELiiiob3«t5 0 ip^, jEjimm 

m 1 1 0 a £|pU3IK, #J;U«Mttm&&<i:J3j;D> *r«E L if ffl*»£<a tfffi 

>^^iE?L^^Ji 1 1 0 a±\zu±iiiL^(Dmz&mmmj&zfmmmisT, 
ny^^i 1 2 izBf&ztifcmnffifaizff&^imE li 1 1 0 b 3 £j«-r<g>o 

flELliMTH IE?L^MS1 1 0 a©3^£l£itir££:J6^ # 
lELiiMl:ffi^l»«^>^©iiiLT 1 lEJimmm 1 l 0 aiC*f 
LT^&M^^g^t,^ ^cDif^, ^S'l4^^(cMT§iE?L«y3iS 1 1 
0 a <7)^®(D^:nt££iS «E L SMcDiiuklM&lf I@ £ff "5 

K 2 0 <£>P±tti/X;i/£, A>^SBl 1 2 ©MPgBrtfd&H-rsW6ffl©:EdFL(i£i 
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)ifr<b immrzK)(Dmmmm^nr^ y^m^^tta-r^o p±ttj£ n^-r >zm 

tt, JEimmmi 1 O a_tt;ijA7^oTA>^l l 2<7^Pg&|*]{c:$!fc£n£„ 

Stt^T^fgU fMlELlllOb3«$tl5„ WfeWllt 
ELfl 1 0b3 tmmiZ, ^MiELlOTO^ft^m-O^M 

b lS^ifetiELi 1 1 0 b 2 (I6A#I) 0 

MSft^, (#'J) /\°^^o:- l/>tf^^ # U 7 x. ~ V >mm>Vf, 

y)i*u >mmfc, tf'J tf-;u*;i/A*y-;p, #u tF-^x >Mag#:, ^iji/> 

Ul/>> 9, 10-y7i-Jl/7>h7t>, fh77x-J^yX>, ?--f 
;H^F, ^7'J>6, ^t^JF>it)ll^:i^f§. — 7t\ Mt£?£ 
iitTH IE?LHi^« 1 1 0 aC^LTWifeC^JK, #jxJ3:\ =/ Z 

> if >^ £ m u z> z. t ifi-c * «. o 
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-k\z, m6Diz^-r^o\z, mmm® (mm) 1 1 1 t^^u-rn^mm m 
m) 1 2 &Bf&-rz>o ip*», tiELii i o b&^$smm2 ±(DMm±mizt) 

lli/V^m 1 2 a £T;i/^~^AJf 1 2 b t ^Jii^ft® LTI^@ 1 2 £JMir£ 0 
Cltl{C=t 0, iMiELl HObl, iMiELl 110b 2R^fM 

lELinob 3^m^nrcm^^tsmmEhm no bcD^^^ 
in 2fimmisti. m& (r)> co, w& (b) ©^trnts 

1 2 ±CI, ^{fc|&lL(7)fc*MC S i 0 2 , S iN^Ofril^itttfe 

(ititM) 

&izz\(Dxmffiftfrt>7k^mmm&mm 1 21:1x111^1 2^wb£n&£> 
^<d^. MU2 (D^mzmm 1 2 ^it^tifec, s«2±s^^«^sp 

tCigttbn^M I C (ifgUjIUgg) iz\E}$&m^ 1 4 (i3#i) ©ib^^^m 
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^^^vizmmvx^^(Dr\mmmt^^cxh^(Dmm^it^mm\zfj:K), 
^mon^yx^^y h-rz>z\£ts:< £km£^ytwm&mmrz>z\ttf»jmizte 
&o tot, mn^fimxmz-fcv^ b^7>x&mmMi<tcio. mmummm 

j&-i:mz£K). ±mhtc^y£&&<Dmm&it&mmx£z><Dx\ mwffij&&ffi 
mitTz>z.£&ejm\zf£z>££>biz, &m?j)m$:fa±.z&z>z\thpimiztez> 0 

Dj^?-yt>X, 7°7X7t^X7°H (PDP), mmWr J X "7° l/-f (F 
ED) f^itf5Ct^T#5. 

(1) ;X>^{Cj;oTH^n^liim^*|-bT, IE?L«5iiS^^TO^R (*) • G 
(It) • B (W) M^n^tl^ lOngXIOshot <DEP3=£fr ofco R • G • 

BSilStifclClllJSte: 60nm T&^7Co 

(2) ^(D^^tCTR • G • B^n^tllZ^m (ME Li) £ 80nm j&ISIU 

(3) ^©^^®*^«iJ^S:ff o/ilSJH, R • G • B <£>£-¥M#ifrte, R : 1800h, 
G : 3000h, B T lOOOh X*$>~z> /to b^L, # ^ — A ^ >X /^T*l£ 

tl^R@i^{3^ 10ngX8shot> GUilft^te 10ngX6shot, BHifftfCte: lOngX 
lOshot ©^r^Ptttl^ff o/^ 0 ^J^, R • G • Bmm<DmJ9-teRmm : 50nm, G 
MM 45nm, B®^ : 60nm <Lf£~z>fz<, 

(5) ^©iKilCTR • G • B^-n^nfC^Jf £ 80nm fKll, ^^>\ZZ\(D±. 

\zmm*nQmmm\z&^xtfLm\sT%ytm^£vtc. 0 

(6) £<D|l^©#iMJ^£tf ^/iiSSJil:, R • G • B <£>£-^M##«, R : 1200h> 
G : 1300h, B ~C lOOOh X*$>-o fc„ b > 6 £ tl Z> B# M 940h "C & o 
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(7) Tftfr-fe, R> G<D&U<Dm$}lZ&T-tZ>h<D<D, /^Jl/tbTC^tt 

bT©t/H a°- y n > tf 3. — ^ * mm 

t;H;HA"VtJ^>tfa-^ 2 0 0 H K 2 0 1 &M7Lfci£W 

(g§ 3 mmmm) 

^^miS3 0 0 te, &&©g|f£#*> 3 Oli, ^SgP 3 0 2 t, MggP 3 0 

y-x4o i (Dmmm (miz&^Ttemmm)izmwznz>yt¥]/>x j pccD 

(Charge Coupled Device) %f /u 3L~y h 4 0 3 

ccD©^s#«^^^ji • ^irt^n^iHisss«4 o 5 ^iati^, uOi 
^n*)i4 0 2 c CD^©}Mim3ck a^n^mbT^^$nfcji#m 

^fc> :©f>f ^jut^;^^ 7 4 0 0 \zfoix\t, / r— x 4 0 1 <D®m\z 
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^S. fit, m\Z^t£ft%£olz. m%<D\d'r*mnihl)iml L 4 0 6 \Zi$. "r 

o fe%<D^-?mmm<D\\ti+>$GiT4: o 7^«a°-v 

A-y^;i/n>bf3.-^ 6 o o \z\tit>-&nz>mj&tt£ix^z> 0 

± , # si ® £ # fig l & ^ <=> * 38 bj { c % z> m- m & m m m m t - o v > t m m l ^ 

$&Lu\,mmiz&^Tm^&mizm^%m*&m^m-i:$>z> 0 

b^^^-r^^Ttw^, iE7L*ft5isi i o a&ffii&Tz>iEiLmmmMtittm<D 
'pu< £*>^-fnfr— MT^oTfci^) \z^mm-i^r> WKte* f-, 

H 2 P0 4 ", CI", NO 2 ", Br~, N0 3 ", S 0 4_ f ©7-t>l, 
Li + , Na + , NH 4 \ K + , Ca 2+ , Ma 2 "\ Rb 2 + , C s + > Ba 2 W 

-r-5 z\th»sm-c$>z> 0 mx\x. mmi 2}j*;k>^Aii 2 ai7;i/5-^A 

ffitfi^# < fc* £ £TiftV>*jBEJ&*j&gfcfc 0 , 3&sM£TK:<fc d ^^gp#^b<z>^£■ 
^£*# < c: £^t#&„ z\<Dm&. mmi2 (*;p->^as 1 2 a) 
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ft a m <d m m & n % m & \ z m c x g x & z. 1 t> rj t g t * s . 
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£ ill A <5 o 

5. mmmiim<D5£ftfo~e&^T. 

itm^^^mh^^^^mmz^fD^T, mmm^mm^^mmz^^ ^>m 
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6. il^It^ot, 

io. mmm$ nm(D3£ytw(D mmjjmz&^x, 
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1 2. m&mi lmmv^ytfcvmmmwx&^x. 

13. ffij&mi 2mm<D%ytfocDmmmwx$>'DX, 
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